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Since these give only one set of values for p, qy r there is but one point which possesses the given property. This point is called the central point.
29. ' The central point lies on the central plane. To prove this let us consider the principal axes at the central point. Since the forces of the three couples are at right angles to each other, they cannot all, if finite, be perpendicular to the principal force. One of these must therefore vanish. The central ellipsoid is therefore a cylinder, i.e. the central point lies on the central plane.
That the central point lies in the central plane may also be proved by substituting its coordinates in the equation (2) of the central plane found in Art. 25. These coordinates p, q, r are given in Art. 28, and a simple inspection shows that the equation is satisfied.
Thus it appears that there is a certain point, lying on the central plane, such that the forces of the two principal couples at that point are at right angles to each other and to the principal force. This point is called the central point.
The central point in the three-dimensional theory has not the same signification as the central point defined in Vol. i., Art. 160, with reference to two dimensions. In the latter the displacements of the body are confined to one plane, and for such displacements the single resultant always passes through a central point fixed in the body. In the former the displacements are unrestricted so that the lines of action of the forces do not necessarily remain in one plane.
The preceding theorems on the central plane and central point are generally given in treatises on Astatics, though the demonstrations in each may be different.
30. We may express the formulas for the coordinates of the central point in the form of a working rale.
As already explained in Art. 9 the forces are represented by PU P8, &c. Their points of application are Mlt M2, &c. and their coordinates are (xl, yl9 ^), (#2> y2) £2)3 &c. Also let the direction cosines of Ply P2, &c. be respectively (al} blt Cj), (az, b2, c2), &c. Then Xx = P^i^ + P2<Xo#2 + ... JT0 = P^ -f P./t2 + ... Yx = PA*i + PJ}jc, + .,. F0 = PA + Pa6a + ...
Zx = PA^ + PaCoff3 -f ...         Z. = P^j + PaCa -f ...
Let 012, 0,,, &c., be the inclinations of the forces (Plf P2), (Pl3 P3) &c.    Then            cos 012 = a^2 -f &A + c&2) &c.

